(l9)1ft*filWBf**l*H 
BMM 

(43) BRS4HMB 
2005 ^12 ^8 B (08.12.2005) 




PCT 




(10) 

WO 2005/117120 Al 



(51) BftttfrftH 7 : 

(21) H (gfctilBIS-^: 

(22) HRgfctiSlB : 

(25) mmmmcDmmz 

(26) BRS^MOVti: 



H01L 27/105, 27/108, 21/8242 
PCT/JP2004/007373 
2004 ^5 ^28 B (28.05.2004) 

B 

B*!g 

(7i) ajBA(*B*»<£Ta>»£Bfcoivc;: m±m^ 



T2118588flij|JI|»JI|M|rfi*JSIS±/hffl*4Ta 1 S 
1 ■ ±il**3t#ttl*g Kanagawa (JP). 

(74) ftlA: ffl##W(KOKUBUN,Takayoshi); =f 1700013 

X«fUEt«l1Tl 17f8^MTG7h- 

>X h tf ;i/ 5 M Tokyo (JP). 



*± (FUJITSU LIMITED) [JP/JP]; T 21 18588 



JI|*JI|*Srfi*JSB±/hBa*4Ta 1 #1 # Kanagawa 
(JP). 

(72) 

(75) SB E%/ WIS A f*B[COlNT(D^j: A*««l§ 
(YAEGASHI, Tetsuo) [JP/JP]; T 2118588 #3kJI| 1ft JH 

ft Kanagawa (JP). (NAGAI, Kouichi) [JP/JP]; 



(si) »SBf**a>ai^By. fttcDiioBAfti^ 

RTffi;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) ssB(«is<D£i,Msy, ±T<Dmm<Dfcm&mtf*i 

fgj: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 



(54) Title: SEMICONDUCTOR DEVICE AND PROCESS FOR FABRICATING THE SAME 



(54) mWCDZfo: ¥»<*gB»tf*a>«jft*ft 



102 102 102 



IT) 



o 




(57) Abstract: A seal ring (102) is so formed as to 
surround each ferroelectric capacitor (101) and a seal 
ring (103) is so formed as to surround a plurality of 
ferroelectric capacitors (101). Furthermore, a seal ring 
(104) is so formed as to surround all ferroelectric ca- 
pacitors (101) along the inside of a dicing line (110). 



(57) Sffi: (10 1) £ 

»y HtTcfe 3 (cut i/-;uu >^ (102) 
v£ (101) s»yffltrcb'5fcLT5/— ;uy 

>^ (103) «Jtit^* 0 Mfc. 

(101) cD-r^x^ffiyfflt; 

£?ICLT. ^^v^7^f> (1 1 0) 
(Dl*HI"jlC?V > (110) lc;£oT 

i/— ;uy>^f (104) tfmi£ts tixi*Z> 0 



101 101 



101 101 { 101 

103 



WO 2005/117120 Al 11 111 II II 111 11 Hill III I II III llllllllllllllllllllllll 111 llllll llll 



SL, SZ, TZ, UG, ZM, ZW), J.-7V7 (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), 3 — P V (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, 
BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
TD, TG). 



WO 2005/117120 1 PCT/JP2004/007373 

m m m 

[0001] *mmte, ^mnw^^^m^tc^wm^^vKtirM^mitmmR^ 
[0002] « N ^yf©^i#:iiti4, m^m^xmi (#112000-277465^ 

[0003] u^u^fe, ^fi«^^/^^Sr#^.^^y-efc534iii«^*y-ett N r<£>«fc 

[0004] #fF^:Sfcl:#M2000-277465#^^ 

[0005] #$S9!<£> g ftfs, Kffi^5^fl«^^^v^©^>fbS:<tl5Wi0J-rSit^s^ 

[0006] mmmm^ wmmm^m^-r^mMmm^mutcw^ zxr^-rmm 

[0007] *Hi(^5^gg(^i, 4^fr»^ tuf2^^f««©-b^^Jf^^ 
[0008] ^K^#>S^#:Sg(D^ae^Tfi, ¥^#^<&J::£fc«Sfc©&fi«# 

[0009] [Eninii^, ^mmcDmm^m^^m^^xm^-r^mnw^vi^m 



WO 2005/117120 



2 



PCT/JP2004/007373 



-rmmmxfoz* 

[m2D]iH2D« > 02c^§i#^ > ^sj(oiiw^t-#.6^Mef*^y»M^ 

[02E]02E« > HI2D^§|#^ > *^P^©HJg7#tg^#^^fl«#:^y(^M3t 

[Ei2F]02F«\ m2E^\%m%, ^mm<DmMBmi^z>iwini*^V(Dmig: 

[02g]H2g«, m2F\^\$M%, *mw<DmMmmz.&z>$mmi£**rv<Dm& 
^m^umm^-rmmmx^ 

[0010] ^T, ^mmcommwm^^^x, mH^mm^mLXMcW-mmm-r^ m 

[0011] :o^!)t;vrWttt, — (D^fa^MU^H^fctDtVhliS, n£mcxVMt3 

ntfhtix^^o £fc, ^bot-vMia, y-KH^^v— hH5^j^i-a^ 

TV^o ^T^yX/MUX ^fl«#: :: ¥ J r/^^l^tJ ? MOSh7^> ? ^2^S^it^tL 
[0012] MOSfX^vX^2(7^r — WX7 — Kl|4^gf%£XTX5o MOSh7^^ 



WO 2005/117120 3 PCT/JP2004/007373 

*L<b ^ t>^ ^ fp] ^ ^ — (o fa M ^ » fli CD M O S h 7 1/ 2 «t 19 * tb 

[0013] ^(DJ:5^l#J^$^c^ffSf*^ ; e!J(D^^e!;ir/U'rW-t:1i, ^ffSf^-r^^l 

[0014] ^0j(DH»^tg(^55Sfi«^^y (^mtemm.) (omm^m^^^x 
<Dm^fettn\m^-rmmmxfoz> 0 -tut, m3n s ^mm^mmmmK^ 

[0015] 5fe-f\ IH2A^-rj;5^ ->y^^M^»^f«teii(D^®^, M^fiSTK 

shallow trench isolation) t i^^Hf W&lZ&MtftfrZ)* #CVv? % JSf^-^fitlB^ 
12^i^EB^tLfc*^-?gtt«^*3V^T, ^f*»Ul<DStffi^^/V13^ 

j^-r^o ^v^-c, B6liJgli7 N h«^i8, v-y-tMKJf 19, y^«KW^ 

ifcJI15, IMK^— /^O&U^yiMKJi 163r^/H3<£>^® ^J^-f-S^^J; 
h^v^2^fH^-f 3 Q ^MOSr-v^v^l4^te, 2i©y-^-KW^ 

[0016] nkK, 3-m^yv=t>-mmkm2i%:^ Mosh7>^^i4^my^y^xw^u 
[0017] ^aym, m2B\^-rxy^ ^yv^4^mi6^x^mir^=tiy^h^—/^yv 



WO 2005/117120 



4 



PCT/JP2004/007373 



m(DTm^h^mmm^M^t^ m^cvum^^wm^^^ cmp 

3 

[0018] ^#:S«H<^-b^^«, ^^^ffm^^^^^^^^fgsij^^ 

%\}^/<i/?m^(ommRTjt&^^>?zfri^(DmmK^^x, m^mm^i 

2^-e#lJig-r6^/-7^?L^7#^ci-5o Mfc, M23^Ij?W^^24(D^^M 

[0019] #Cl^5\ 02C^i-J:5^^ ^®^T£|3*ffi3f25, 3£$§«f*IH 26^U«iif(5«S 
!^27SrJlK^^-rS 0 T^MMl25cD^^fcoT«:, Miii\ J?£^10nm(D 

-m, mx.^pztj^ &Mocvnm\c£V)Mj$-f%z.b&x%, ^<Dmzn, mz.i*i2 

Onm^-fSo ±33«ffiH27CO^J^^^7coT^, IrO ^J^cflUbTc^ ^ftW 

x 

/W£t?t V\ ^rcDtllrO lH^III "TSo IrO mAXflvO mit, 

2 x 2 

[0020] IrO JjfcDj^Uff KftoT—*- /M3\ IrO McD^Jf ^£3^Sf*Bf 26»Mf;g£r 

x x 



2 

[0021] fEV^T, ^^RU^y^^m^^^X^ ±^tlSi27, 3£ffSf*flJl2 



m^^^^^t-f-^o z.v&ffiMfc^/^ftiK muztetf&mmnfc*^ 



WO 2005/117120 



5 



PCT/JP2004/007373 



^^l^f@^-f3o ft*3, r©*PX-e?* % MxJ^^X^TEOS (tetraethyl 
orthosilicate)II^.OTiNlI(D^jiIl(0^-^-f ) ^/N^K^^ttTf fflL, _hg|$ 

[0022] &mni$^s^?%m?T/i'^i%mwk28&^m^f&'tZ) 0 r^-r^k 

t, 55o°c-eo #H^(7)*prtr— — ;v%Gofrm?tD^h\^£y), ^ff®f*si26tc^ 

2 

[0023] &v^\ 02D^XJ:5^, ^®^SrHllfe^Il29^HIb/c^, ^li^CMPta 

[0024] ^V^T, g|2E^-rJ;9^, ^^"=^^I>^^^S#f^fflV^T, 

Il29^U ? T/^^f*fllf28^, 2f@^MOSh7^v ; ^^14tj;i9*^^^c->y-!7-^ 

2 

[0025] ^/c, W/7^'31i©3y^^h*- /V^J^MtTLT, ^MJ^^v^jftJccD 

SJ^i-5v'— /^TLSr^i-So 1L^> ^-Il30/3:tJ?W^^3lcD^jafe^3feff LT 
, v/— ^art^^/V— B^30r/^^Wll31r^^5 o ^?L« N @EH^ 

[0026] m^x\ ^mz.wmik\%itmm^-f) &Mj&-i-z 0 wmw±mtvx^ m 

SP^|*!J|29^ ±§|5»*Il27«ilJig-r53^^h^— ;Vt^ T^»ffill25^ 



WO 2005/117120 



6 



PCT/JP2004/007373 



2 

[oo27] ^vp-hi, is^^s.^^— mmmkmrn-t^o n©^- m^l 

[0028] ±Jg©^/v— Jg|Ji^Sltl5&JLbJ^(0^T)Srlfe*^«J;«9^U 

[0029] 02G(^-rj;5^s ^M^SWJ|ifei(iJg35SrJ^Jgb^, ^MCMPti 

M&frf 50mnOTiNj^&7l2/&Lfc1£, Mi^CVD^t J^Wlf £rffi#>iA^ N CMP 

[0030] W77?37m<D=*l'?*hft*-/l'<Dl&J$,b&ftL,X, ^WJ^^v^iS*gc<7) 

%T&jfcrZ> 0 S^, ^-flf 36&tAV^^37©7M^TbT, v— /V?L(*I^ 
A— Hl36rSl^WM37r^J^-r6 0 ft*3, /I'TLteu Elft^M^^^^^rt 

[0031] ^©ti, M(-xJi<z)gEii^^ji^lfer#il^^7T^-r5o ^lt, MfctfTEosifc 



WO 2005/117120 



7 



PCT/JP2004/007373 



M£fotcmB33ti^U—hmzmWt£tlZ>£?teU 2{@©MOSh^>'v ? ;^14^J;>9 
[0032] sfc/c, ^V^— Sl23r N 30i\ 32r, 34r^t^36rM(^^Wlf 24i\ 31r\ 33^1^37^ 

[oo33] ^(DX^Kvxm^nt^mmmm^m^mni^^vxn, m3\^-rx^ 

f^^/N^101^DHt?J;5^bTV—^y^(^2(D^—/V!J^) 103^ 
104tm$L^thX\^ o 

[0034] fo-C, /py^l04^j;oT, ^gPd^^®ffidS#U^J^tbSfc*^ % /HJ 
[0035] r»J;5^^fl«#:^^y^^i-S^^7toT«, «c«ft«f*^-^^ 

[0036] ^©fit^-m, mf^mmm^h^m^n^K^K^^mm^^^^^ 
mnfa^^f^mm^cxvWo rtu^u ^mmmrnxn, mmmmm 



WO 2005/117120 8 PCT/JP2004/007373 

[0037] Jfrjs, ±m<DMMWm-?fe, 3M(Diy—7^Vly^^m-fhtvX^^K mttfZi/— 
[0038] /^y^m, ^mf^-r/^^^^^TS^-CMt^Tv^^S^^v^ 3 



WO 2005/117120 



9 



PCT/JP2004/007373 



[2] «&<&ilfrSE&i©';'— /wy^tf^ 



[6] ftjfE!gl<7»— /HJ^tt, BUfE^fimf^^^^^lWlCjl^^cDjijl^^ 



[9] fufE||2tf»— /vy^fi, tfjfa^f|*#:^^^^^I^Cjl^:W(D±jl^M 



[10] tufSH2(D^— /vy^fi, tulB^fl«#:=¥^^^J;?)Tji^^^tt^B, 



WO 2005/117120 



PCT/JP2004/007373 



[11] 



[12] 



[13] 



[14] 



[15] 



[16] 



[17] 



[18] 



[19] 



<Dv— /vy>-^ HufB»McD^«f*^^^>^c7)-r-<X^!9ffltf^*^, ffj 

fulfill l cD->-/^y v^JF^XS lilt, ftfiE^ff Sft:^^ v-^ t IHCJ1 & 

mm<Dmmm &&&& & xa&^u 



WO 2005/117120 



11 



PCT/JP2004/007373 



fulfill kd^-/mj^£, mumk<vuMm<D?^MhAimw±n-tz>h(Db 



WO 2005/117120 



3/9 



PCT/JP2004/007373 




4/9 




WO 2005/117120 



5/9 



PCT/JP2004/007373 



[02D] 




6/9 




WO 2005/117120 



7/9 



PCT/JP2004/007373 



[E2F] 




CO 



WO 2005/117120 



8/9 



PCT/JP2004/007373 



[E2G] 




CO CO 



INTERNATIONAL, SEARCH REPORT 


International application No. 




PCT/JP2004/007373 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 H01L27/105, H01L27/108, H01L21/8242 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01L27/105, H01L27/108, H01L21/8242 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Toroku Jitsuyo Shinan Koho 1994-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


JP 2004-153031 A (Fujitsu Ltd.), 
27 May, 2004 (27.05.04) , 

Par. Nos. [0208] to [0257]; Figs. 34 to 37 
(Family: none) 


1-20 


Y 


JP 2002-134506 A (Mitsubishi Electric Corp.), 
10 May, 2002 (10.05.02), 

Par. Nos. [0002], [0038] to [0054]; Figs. 1 to 8 
(Family: none) 


1-20 


A 


JP 2002-026286 A (Fujitsu Ltd.), 
25 January, 2002 (25.01.02), 
Full text 

& KR 2002005947 A & TW 476156 A 
& US 6501112 Bl 


1-20 



1 I Further documents are listed in the continuation of Box C. 



I 1 See patent family annex. 



* 

"A" 

"E" 
« L » 

"O" 



Special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 

document published prior to the international filing date but later than 
the priority date claimed 



i<TP>J 



"X" 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
16 August, 2004 (16.08.04) 


Date of mailing of the international search report 
31 August, 2004 (31.08.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



t=3 



a. 3&m<omi-&&9?<r>4m mmm^m (ipo ) 

Int. Cl' H01L27/105, H01L27/108, H01L21/8242 



B 



^Tofc*/hPfi%$4 (ISR^ffF^W (IPC) ) 

Int.. Cl 7 H01L27/105, H01L27/108, H01L21/8242, 



B ^ffl*ffiff3g<&$R 1922-1996^ 

0 *H<&M^ffiiTr^# 1 9 7 1 -2 0 04f 

B .-fcHUfflfrfgSH:^ 1 9 9 6-2 0 0 4^ 

B ^HS^UfflSSflS^* 1 9 9 4-2 0 0 4^ 



c. 



log 1-5 

fff*co$6|fficDif^- 



Y 



JP 2004-153031 A($±iitfc5£#*±)2004.05.27, [0208] - [025 
7] , 034-11137 ( 77 5 y — &L) 

JP 2002-134506 A (H^ttr^^tt) 2002. 05. 10, [0002], [003 

8] - [0054] , mi-m8(?T ^ V — &b) 



1-20 



1-20 



A 



JP 2002-026286 A (^±il$fc5»^±) 2002. 01. 25, ±X 
&KR 2002005947 A&TW 476156 A&US 6501112 Bl 



1-20 



i>co 

TEJ SSRttJMB^OtUlfiSytliWWFT?*)*^ HISKttHHB 

roj am^^^m^, m^m^mR-r^xM. 



0 B <n%\z.'j££. ^HtzXtSk 
TTJ fflli^JffBXttfl3fcB1£(c<k; 



colPij? co fc £> (c 5 1 ffl "t" -5 <b O 

rxj '-tftdiWiScofesjc^-cfoo-r, ^ 
coif i*5iiWfe&* ft ^ t 

r&j ID— ^-r y h ? r 5 y —XM. 



iflcojsaxiiaHm 

S^3C»co^.-c^BJ 
fc^xotco 

fcco 



16. 08. 2004 



31. 8. 2004 



B#IH*5rITff (ISA/JP) 
SHHg#-J§- 100-8915 



JB» JEW 
aS&S-f- 03-3581-1101 



4M 



9 3 5 3 



3 4 6 2 



SPCT/ISA/2 10 (^2-<— i- 5 ) (2 0 0 4<¥1J3) 



